Age-dependent declines in proteasome activity in the heart.
The proteasome is a major intracellular proteolytic system involved in the removal of oxidized and ubiquitinated protein and the induction of certain stress response pathways. In this study, age-dependent alterations in proteasome function were investigated to gain insight into potential factors which contribute to increased susceptibility to various forms of heart disease during aging. Proteasome activity in cellular extracts prepared from Fisher 344 rat hearts was found to decrease with age. These declines in activity were associated with a decreased 20S proteasome content and loss of specific activities. As determined by two-dimensional gel electrophoresis of purified 20S proteasome, the distribution and silver staining intensities of enzyme subunits were found to vary with age, suggesting that alterations in proteasome subunit composition and/or structure are involved in age-related declines in proteasome activity. In addition, age-dependent increases in the levels of oxidized and ubiquitinated proteins, known substrates of the proteasome, were observed. Thus, loss in proteasome function may impair the ability of myocytes to mount an appropriate response to stress, thereby enhancing the susceptibility of the aging heart to cardiovascular disease.